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Amendments to the Clalmai; 

1 * (original) A switched capacitor circuit comprising: 

5 a positive side capacitor coupled to a first positive side node; 

a first positive side switch element for selectively coupling the first positive side 
node to a second node according to a first control signal; and 

1 0 a prcchai'ge circuit coupled to tJie first positive side node for precharging tiie first 

positive side node to a precbarge voltage for a predetermined time when the first 
positive side switch element is switched off according to the first control signaU and 
then tbr charging the first positive side node to a charge voltage until the first 
positive side switch element is switched on according to the first control signal. 

15 

2. (original) The switched capacitor circuit of claim 1 , wherein the precharge circuit 
comprises; 

a second positive side switch element coupled between the first positive side node 
20 and a third node, and having a control terminal coupled to a second control signal; 

a precharge switch element coupled between the third node and a fourth node, and 
having a control terminal coupled to the first control signal; and 

25 a delay unit tor generating the second control signal, wherein the second control 

signal is at a first voltage level for the predetermined time when the first positive 
side switch element is switched off according to the first control signal, and is then 
at a second voltage level for a remaining time that the first positive side switch 
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element is switched oiT; wherein a first voltage difference between values of the 
first control signal in an on-stato and an ofl-^state is greater than a second voltage 
difference between the first voltage level and the s;econd voltage leveh 

5 3. (original) The switched capacitor circuit of claim 2, wherein the value of the first 
control signal in the on-state is substantially equal to the first voltage level. 

4. (original) The switched capacitor circuit of claim 2, further comprising: 
10 a negative side capacitor coupled to a fust negative side node; and 

a fii-st negative side switch element for selectively coupling the first negative side 
node to the second node according to the first control signal; 

15 wherein the precharge circuit is further coupled to the first negative side node for 

precharging the first negative side node to the precharge voltage for the 
predetermined time when the first negative side switch element is switched off 
according to the first control signal^ and then for charging the first negative side 
node to the charge voltage until the first negative side switch element is switched on 

20 according to the first control signaL 

5. (original) The switched capacitor circuit of claim 4, wherein the precharge circuit 

further comprises a second negative side switch element coupled between the first 
negative side node and the third node« and having a control terminal coupled to the 
25 second control signal. 

6. (original) The switched capacitor circuit of claim 5, wherein: 



3 
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the first positive and negative side switch elements arc n-typc transistors; 
the second positive and negative side switch elements are n-type transistors; 
the precharge <iwitch element is a p-type transistor; 
the second node is ground; 

the fourth node is coupled to a constant voltage source; 

the prccharge voltage is the first voltage level minus a voltage drop across the 

second positive or negative side switch element^ and 
the charge voltage is the second voltage level minus the voltage drop across the 

second positive or negative side switch element. 

7» (original) The switched capacitor circuit of claim 5, wherein: 



the first positive and negative side switch elements are p-type transistors: 
the second positive and negative side switch elements are p-type transistors; 
1 5 the precharge switch element is a n«type transistor; 

the second node is coupled to a constant voltage source; 
the fourth node is ground; 

the precharge voltage is the first voltage level plus a voltage rise across the second 
positive or negative side switch element; and 
20 the charge voltage is the second voltage level plus the voltage rise across the second 

positive or negative side switch element 

8, (original) Ti)C switched capacitor circuit of claim 5^ further comprising a center 

switch element for selectively coupling the first positive side node to the first 
25 negative side node according to the first control signaL 

9. (original) The switched capacitor circuit of claim U wherein the precharge circuit 

comprises: 
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a second positive side switch element coupled between the tlrst positive side node 
and a third node, and having a control terminal coupled to a second control signal; 

5 a positive side diode coupled between the first positive side node and the third node; 

. aprecharge switch element coupled between the third node and a tbiirth node, and 
having a control terminal coupled to the first control signal; and 

10 a delay unit for generating the second control signal, wherein the second control 

signal is the first control signal delayed by the predetemnined time; 

wherein the second node is coupled to a constant voltage source at a first voltage 
level, the fourth node is coupled to a constant voltage source at a second voltage 
IS level; and a first voltage difference between the second voltage level and the value 

of the second control signal in an off-state is smaller than a second voltage 
difference between the first voltage level and the value of the second control signal 
in an on-state. 

20 1 0. (original) The switched capacitor circuit of claim 9, wherein the value of the second 
control signal in the off-state is subsStantially equal to the first voltage leveK 

1 1 . (original) The switched capacitor circuit of claim 10, further comprising: 

25 a negative side capacitor coupled to a first negative side node; and 

a first negative side switch element for selectively coupling the first negative side 
node to the second node according to the first control signal; 

5 
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wherein the precharge circuit is further coupleiii to the negative side node for 
precharging the first negative side node to the precharge voltage for the 
predetermined time when the first negative side switch elemem is switched off 
5 according to the first control signal, and then for charging the first negative &ide 

node to the charge voltage until the first negative side switch element is switched on 
according to the first control signal. 

12. (original) The switched capacitor circuit of claim 1 1 , wherein the precharge circuit 
10 further comprises: 

a second negative side switch element coupled between the first negative side node 
and the third node, and having a control terminal coupled to the second control 
signal; and 

15 

a negative side diode coupled between the first negative side node and tiie third 
node, 

13* (original) The switched capacitor circuit of claim 12, wherein: 

20 

the positive side diode is formed by a first transistor having the base and the 
collector, or the gate and the dtuin of the first transistor being shorted together; and 

the negative side diode is formed by a second transistor having the base and the 
25 collector^ or the gate and the drain of the second transistor being shorted together. 

14. (original) The switched capacitor circuit of claim I2> wherein: 

6 
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the first positive and negative side switch elements are n-type transistors; 
the seeond positive and negative side switch elements are n-type transistors; 
the precharge switch element is a p-type transistor; 
the first voltage level is ground; 
5 the second voltage level is a constant voltage source; 

the precharge voltage is the value of the second control signal in the on-state minus 

a first voltage drop across the second positive or negative side switch element; 

and 

the charge voltage is the second voltage level minus a second voltage drop across 
10 the positive or negative side diode. 

1 5. (original) The switched capacitor circuit of claim 1 2^ wherein; 

the first positive and negative side switch elements are p-type transistors; 
15 the second positive and negative side switch elements are p-type transistors; 

the precharge switch clement is a n»type transistor; 
the first voltage level is a constant voltage source; 
the second voltage level Is ground; 

the precharge voltage is the value of the second control signal in the on-state plus a 
20 first voltage rise across the second positive or negative side switch element; 

and 

the charge voltage is the s^econd voltage level plus a second voltage rise across the 
positive or negative side diode. 

25 16. (original) The switched capacitor circuit of claim 8^ further comprising a center 
switch element for selectively coupling the tlrst positive side node to the first 
negative side node according to the first control signal. 
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1 7. (original) A method for control ting a switched capacitor circuit having a capacitor 

coupled to a first positive side node, the method comprising the following steps: 

disconnecting the first positive side node from a second node to switch otTtJie 
5 switched capacitor circuit according to a first control signal; 

precharging the first positive side node to a precharge voltage for a predetermined 
time when the switched capacitor circuit is switched oiT according to the first 
control signal; and then 

10 

charging the first positive side node to a charge voltage until the switched capacitor 
circuit is switched on according to the first control signal, 

1 8. (original) The method of claim 17, wherein the precharging and charging steps 
1 S further comprise: 

coupling the first positive side node to a third node according to a second control 
signal; 

20 coupling the third node to a fourth node according to the first control signal; and 

generating the second control signal to be at a tlrst voltage level for the 
predetermined time when the switched capacitor circuit is switched ofH^ according to 
the first control signal, and then to be at a second voltage level for a remaining time 
25 white the switched capacitor circuit is switched off; wherein a first voltage 

difference between values of the first control sigiial in an on-state and an ofi-state is 
greater than a second vohage diflerence between the first voltage level and the 
second voltage level. 

8 
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19. (original) The method of claim 18, wherein tlie value of the first control signal in the 
on-state is substantially equal to the tirst voltage level. 

5 20. (original) The method of claim 1 8, wherein the switched capacitor circuit further has 
a negative side capacitor coupled to a first negative side node, the method further 
comprising the following steps: 

disconnecting the first negative side node from the second node when the switched 
10 capacitor circuit is switched off according to a lirst control signal; 

precharging the first negative side nodes to the precharge voltage for the 
predetermined time when the switched capacitor circuit is switched off according to 
the first control signal; and then 

15 

charging the first negative side node to the charge voltage until the switched 
capacitor circuit is switched on according to the first control signal. 

21 . (original) The method of claim 20, wherein the precharging and charging steps 

20 further comprise coupling the first negative side node to the third node according to 

the second control signal. 

22. (original) The method of claim 20, further comprising selectively coupling the first 

positive side node to the first negative side node according to the first control signal. 

25 

23. (original) The method of claim 17, wherein the precharging and charging steps 

further comprise: 

9 
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coupling the first positive node to a third node according to the second control 
signal; 

providing a diode coupled between the llrsr positive side node and the third node; 

coupling the third node to a fourth node according to the first control signal; and 

generating the second control signal; wherein the second control signal is the first 
control signal delayed by the predctenntned time; 



v;herein the second node is coupled to a constant voltage source at a first voltage 
level, the fourth node is coupled to a constant voJtagc source at a second voltage 
level; and a first voltage difference between the second voltage level and the value 
of the second control signal in an oiT-^state is smaller than a second voltage 
1 S difference between the first voltage level and the value of the second control signal 

in an on-state. 

24. (original) The method of claim 23» wherein the vaKic of the second control signal In 

the off-state is substantially equal to the first voltage leveL 

20 

25. (original) The method of claim 23» wherein the switched capacitor circuit further has 

a negative side cap^tcitor coupled to a first negative side node, the metltod further 
comprising the following steps: 

25 disconnecting the first negative side node from the second node when the switched 

ca|>acitor circuit is switched off according to a first control signal; 

prechi^rging the Hrst negative side nodes to the prechargc voltage for the 

to 
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predetermined time when the switched capacitor circuit is switched off according to 
the first conti-ol signal; and then 

charging the first negative side node to the charge voltage until the switched 
5 capacitor circuit is switched on according to the first control signal. 

26. (original) The method of claim 25, wherein the precharging and chm^ging steps 

further comprise: 

10 coupling the first negative side node to the third node according to the second 

control signal; and 

providing a negative side diode coupled between the first negative side node and the 
third node. 

15 

27. (original) The method ol* claim 26, further comprising: 

forming the positive side diode using a first transistor having the base and the 
collector, or the gate and the drain of the first transistor being shorted together; and 

forming the negative side diode using a second transistor having the base and the 
collector, or tlie gate and the drain of the second transistor being shorted together 

28. (original) The method of claim 25, further comprising selectively coupling the first 
25 positive side node to the first negative side node according to the first control signal. 

29. (new) A switched capacitor circuit used in an oscillator, the switched capacitor circuit 

comprising: 



20 
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a positive side capacitor coupled to a first positive side node and coupled to an 
oscillator node of the switched capacitor circuit; 

5 a first positive side switch element for selectively coupling the first positive side 

node to a second node according to a first control signal; and 

a precharge circuit coupled to the first positive side node for precharging tJie first 
positive side node to a prechai^ge voltage for a predetermined time when the first 
1 0 positive side switch element is switched off according to the first control signal, and 

then for charging the first positive side node to a charge voltage until the first 
positive side switch element is switched on according to the first control signal. 

30, (new) A method for controlling a switched capacitor circuit used in an oscillator, the 
switched capacitor circuit having a capacitor coupled to a first positive side node 
and coupled to an oscillator node of the switched capacitor circuit, and the method 
comprising the following steps: 

disconnecting the first positive Side node from a second node to switch otYthe 
switched capacitor circuit according to a first control signal; 

precharging the first positive side node to a precharge voltage tor a predetermined 
time when the switched capacitor circuit is switched off according to the first 
control signal; and then 

charging the first positive side node to a charge volmge uniii the switched capacitor 
circuit is switched on according to the first control signal. 

12 
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